CCAAT displacement protein competes with multiple transcriptional activators for binding to four sites in the proximal gp91phox promoter.
CCAAT displacement protein (CDP) competes with transcriptional activating proteins for binding to each of four elements within the myeloid-specific gp91(phox) promoter. CDP exhibits the strongest affinity for a site centered at -110 base pairs (bp) of the promoter and progressively weaker affinities for three more distal binding sites. CDP binding to each site is down-regulated during terminal phagocytic differentiation, coincident with induction of gp91(phox) expression. Deletion of the high affinity CDP-binding site at -110 bp leads to inappropriate gp91(phox) promoter activity in HeLa, K562, and HEL cells. An overlapping binding site for the CCAAT box-binding factor CP1 is required for derepressed promoter activity in HeLa and K562 cells, but is dispensable in HEL cells, indicating that different cell types require distinct cis-elements for gp91(phox) promoter activity. Derepressed gp91(phox) promoter activity is further increased upon removal of a second CDP-binding site centered at -150 bp, revealing that CDP represses gp91(phox) expression via multiple cis-elements. We present a model in which restriction of gp91(phox) expression to mature myeloid cells involves competition between transcriptional activators and repressors for binding to multiple sites within the promoter.